The study investigated the yield performance of transplant aman rice cv. BRRI dhan49 and boro rice cv. BRRI dhan29 under improved package of cultivation (TEGRA) as compared to farmers' practice. TEGRA is a rice farming practice which includes use of quality seeds and healthy seedlings, transplanting with rice transplanter, use of herbicide, use of balanced fertilization and micronutrients, and preventive plant protection measures. The study during transplant aman season included two treatments on rice cultivation method viz. TEGRA package and farmers' practice while in boro rice four treatments viz. TEGRA package, farmers' practice with high inputs, farmers' practice with medium inputs and farmers' practice with low inputs. The yield and plant characters of both transplant aman and boro rice were significantly influenced by the TEGRA package of cultivation as compared to farmers' practice. TEGRA package of cultivation as compared to farmers' practice increased the grain yield by 18.3% in transplant aman rice and by 80% in boro rice with less cost of production as compared to farmers' practice, which eventually resulted 23% increase in gross return and 400% in net return. As a result, the benefit cost ratio of TEGRA package was much higher (1.35 and 2.20 during transplant aman rice and boro rice, respectively) compared to that of farmers' practice (1.07 and 1.30).
Introduction
Rice is the most important staple food in Bangladesh covering more than 80% of the food grains consumed in the country. Currently, 11.47 m hectares of land is occupied with rice cultivation having an annual production of about 34.36 million tons with an average yield of about 3.0 t ha -1 (BRRI, 2015a) . On an average, the yield of the most popular transplant aman rice varieties ranges from 5.0 to 6.5 tha -1 , (BRRI 2015b) . However, the grain yield of 7.78 tha -1 of the variety BRRI dhan49 was also reported at filed level (Kamruzzaman, 2014) .
The lower average yield of rice in the country is mainly due to inefficient management practices used by the farmers such as use of poor quality seeds, less care of seedlings in the nursery bed, manual transplanting, use of imbalanced fertilization, i improper weed and pest management practices etc Recently, a package of rice cultivation, known as TEGRA, has been developed. The package is comprised of use of high quality rice seeds, raising of seedlings with special care in tray, use of tender seedlings for transplanting using mechanical transplanter, application of herbicides, balanced fertilization and preventive crop protection measures. The availability of labor became very scarce with high wages of labor, manual transplantingleading to reduced profits to farmers. It has been reported that transplanting takes about 250-300 man-hours/ha which is roughly 25 percent of the total labor requirement of the crop (Singh et al. 1985) .. Mechanical transplanting has become popular in many countries due to its multidimensional advantages. The TEGRA package is expected to give at least 20% more yield to the farmers as compared to their own practice. Therefore, the present study was conducted to evaluate the growth and yield performance of transplant aman rice cv. BRRI dhan49 and boro rice cv. BRRI dhan29 under TEGRA package of cultivation and compare with farmers practices.
Materials and Methods
The study was conducted at the Agronomy Field Laboratory, Bangladesh Agricultural University (BAU), Mymensingh during the transplant aman season (July to November) in 2014 and boro season (December to June) in 2014-15 to ascertain the yield performance of transplant aman rice cv. BRRI dhan49 and boro rice cv. BRRI dhan29 under TEGRA package of cultivation as compared to farmers' practices. The study during transplant aman season included two treatments on rice cultivation method viz. TEGRA package and farmers' practice, while during boro season the experiment composed of four treatments on rice cultivation methods viz. TEGRA package of cultivation, farmers' practice with high inputs, farmers' practice with medium inputs and farmers' practice with low inputs. The major features of the agronomic practices followed in TEGRA package and farmers' practices are given in Tables 1-3 . To know about the farmers' practice for transplant aman and boro rice cultivation, a questionnaire was prepared and collected from 20 farmers selected randomly from the village Boira, Mymensingh Sadar, Mymensingh and their cultivation practices such as seed collection, seedling raising technique, age of seedlings during transplanting, fertilizing dose and crop protection measures were noted. The experiments were laid out in a Randomized Complete Block Design (RCBD) with five replications with the unit plot size 10 m X 12 m to facilitate the use of rice transplanter. For TEGRA package, the seedlings were grown in tray with growing media of soil, ash and compost mixture (Fig.1A ) and seedlings were transplanted using mechanical transplanter with 30 cm X 16 cm spacing (Fig. 1B) . Growing of seedlings in the media is required for machine transplanting of the seedlings For farmers' practice, seeds were collected from the farmers and the seedlings were transplated manually with 25 cm X 15 cm spacing followed by the farmers. . Intercultural operations like gap filling, irrigations etc. were done as and when necessary. At crop maturity data on yield contributing characters were collected. Then grain yield was converted at 14% moisture and straws sun dried properly and then weighed. Data collected on different parameters were statistically analyzed using software,(MSTAT) and mean comparisons were made by Duncan's Multiple Range Test (Gomez and Gomez, 1984) . 
Results and Discussion
Yield and yield contributing characters of transplant aman rice cv. BRRI dhan49
The effect of TEGRA package of cultivation was not significant in panicle length, grain numbers panicle -1 , grain and straw yields ( Table 4 ). The superior growth parameters of the crop under TEGRA package of cultivation was reflected in terms of number of total tillers m -2 , number of effective tillers m -2 and 1000-grain weight (g). TEGRA package of cultivation produced significantly taller plant (103.8), higher number of total tillers hill -1 (429.35), effective tillers hill -1 (353.91) and 1000-grain weight (19.70 g) as compared to farmers' practice. Grain, straw and biological yields (grain yield + straw yield) of transplant aman rice cv. BRRI dhan49 under TEGRA package of cultivation were 5.88, 9.84 and 14.72, respectively as compared to farmers practice of 4.97, 6.24 and 11.21, respectively. The results revealed that the grain yield of rice cv. BRRI dhan49 increased by 18.3% under TEGRA package of cultivation as compared to farmers' practice whereas straw yield increased by 57.69% .The higher grain and straw yields obtained under TEGRA package of cultivation as compared to farmers' practice might be combined positive influence of all component technologies such as use of foundation seeds, better care of seedlings in the nursery, use of younger seedlings, better control of weeds and other pests, and use of balanced fertilization. Ali et al. (1992) also reported superior yield performance of rice with younger seedlings.
Profitability of transplant aman rice cv. BRRI dhan49 as compared to farmers' practice TEGRA package reduces the production cost of transplant aman rice by more than Tk. 3000 as compared to the farmers' practice (Table 5 ). This higher production cost under farmers' practice might be because of traditional way of transplanting and weeding requires more number of labors. Thus the results reveal that TEGRA package of cultivation was not only superior in terms of yield but also incurred less cost of production as compared to farmers' practices, besides increase in gross return (23%) and net return (400%) as compared to farmers' practice (Table 5) . As a result, the benefit cost ratio of TEGRA package was higher (1.70) compared to that of farmers' practice.
Yield and yield contributing characters of boro rice cv. BRRI dhan29 TEGRA package of cultivation method had significant effect in respect of yield and all yield contributing characters of boro rice. The result showed that among the four cultivation methods used in TEGRA package where produced the highest number of total tillers m -2 , number of effective tillers m -2 and 1000 -grain weight (g) but farmers' practice with high
A B
inputs did not give better results in yield components. The superior growth and yield parameters, adoption of TEGRA package produced the highest grain yield (10.89 t ha -1 ) and straw yield (12.43 t ha -1 ). On the other hand, farmers' practice with high inputs produced the lowest grain yield (6.17 t ha -1 ). The results reveal that TEGRA package of cultivation increased grain yield of boro rice cv. BRRI dhan29 by 80% as compared to farmers' practices in general (average of farmers' practice with high , medium and low input). The increase of straw yield of the crop under TEGRA package of cultivation was 38.73% from that of farmers' practice with medium input. It is very clear from the results that TEGRA package of cultivation was much superior in producing grain and straw yield of boro rice cv. BBRI dhan29 as compared to any of the three farmers' practices.. Among the treatments on farmers practices, medium input was better than that of high t and low input.
Profitability of boro rice cultivation under TEGRA package of cultivation as compared to farmers' practices The production cost of boro rice cv. BRRI dhan29 under TEGRA package of cultivation was lower of Taka 9000 and 4000 as compared to farmers' practice with high and medium inputs, respectively. However, the production cost of the crop under TEGRA package of cultivation was a little higher than that of farmers' practice with low inputs. The traditional way of transplanting and weeding under farmers' practice required increased labor cost as compared to TEGRA package of cultivation. Eventually, TEGRA package of cultivation produced the highest gross and net return as compared to the other farmers' practices. The BCR of TEGRA package of cultivation was 2.20 which was only 1.18 under farmers' practice with high input. Similar results were also found by Singh et al. (2005) who stated that the mechanical transplanting was most cost-effective providing maximum benefit cost ratio.
Conclusion
From the results of the study it could be concluded that TEGRA package of rice cultivation is advantageous in terms of yield and cost of production of both transplant aman and boro rice under Bangladesh context. The technology might play a very vital role in increasing rice production in the country if it is adopted at farmers' level successfully at large scale and therefore requires more research in this area. 
